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EXECUTIVE SUMMARY

As mandated by the 2009 Oregon Legislature, the Metro regional government is assessing
options for reducing greenhouse gdsHGemissions in the Pdand metropolitan area. This
health impact assessmerti(4 found that the investments in land use and transportation
systems under consideratiomt only protect health by reducing the risks of climate change,
t hey may al s o ihegithbyinceeasind physicakagtivity, nedusing traffic
collisions,and improving air quality.

TheHealthylmpact Assessment ProgramtheOr e gon Heal th Authority’s Pu
(OHAPHD)sed the Integrated Transport and Health Impact Model (ITHIM) to assess the extent

to which the Climate Smart Draft Approach is expddteincrease physical activity, reduce

exposure to air pollutants, and prevent traffic collisiokidel results estimate thaby 2035

the Draft Approach avoids 126 premature deaths and redadlness by 1.6%nnually.

Physical inactivity is a leadingk factor for deadly health burdens in our region. Exercising at
least 150 minutes a week prevents chronic diseaselscan add up to four years in life
expectancy, but only half of all Oregonians meet that goal. Chronic diseases are costly. More
than $15 billion is spent each year on cardiovasculaeak® in the regior$623 millioneach
yearis borne by taxpayers in Medicaid and Medicare payments.

Transportation choices allow people to routinely and flexibly integrate physical activity into their
lives. These choices depend on a vigfictioning and safe transportation system for all types of
users throughout the regiorEvidence shows that langse elements of residential density, land
use mix, number of nearby community destinations and streeneactivityare particularly

effective at removing barriers to walking, biking and use of transit. Complete streets may be the
most healthpromoting aspect of the investments and actions being considered.

The Draft Approach is expected to reduce iliness linked to physical inactivg/aych ad.3%
andavoidup to61 premature deathgach yeafrom increased activeransportation Chronic
conditions due to physical inactivity are some of the most cdwhith burdens our region
faces. For example, theenter for Disease Control and Prevention (QTHEYnic Disease Cost
Calculator v2.0 suggests the threeunty area spends $1.5 billion (20d6llarg annually on
cardiovascularelated illnesswvhich is gjnificantly linked to insufficient physical activity

Increasing the number of people who regularly exercise by choosing to walk or bike to the
|l i brary, school, work, church or the store can i
deaths and lowehealth care costs.

The scenarios considered, including the Draft Approach, achieve GHG emissions goals, in part,
by loweringper capita vehicle miles traveled (VMTAs people travel shorter distances, overall
traffic risk is reduced resulting fewer oerall traffic fatalities (5.1%) argkvereinjuries (6.7%).
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Due to the increase in milégaveled usingactive transportation modes, ITHIM shows that the
absolute numbers of pedestrian and bicycle collisions will increase even as the overall rate
decreass. Finally, lower per capita VMT combined with technological advances in fuels
suggests that illness linked with air quality as measurefingypartiaulate matter(PM, s) will
improve by at least 2.5% and prevent 59 premature deatish year



INTRODUCTION

Our health andvell-beingis influenced by (DETERMIN ANTS OF POPULATION HEALTH)
many individual level factors: who our

parents are, the food we eat and access to >
health care. But health is motkan genes \ .—

and personal choices; the places we live,
work and play have a significant iangi on
our health. For exampleccess to sidewalks

and community destinations impact how -/
much we walk and living close to major road

and freeways increases our rifsit chronic Figure2. Social and Environment&eterminants of Healtl
diseases such as asthma and cardiovascular

diseaseThe field of pblic health calls these greater influences the socidl emvironmental
determinants otealth(1, 2)(Figure 2.

Significant shifts in the climate are already happening, and as the climate continues to warm the
impacts to health will become more apparg). As shown in The Oregon Climate and Health
Profile ReportOregon will likely experience more frequent heat waves, an increase in asthma
and other respiratory diseases, changes in disease patterns, and diminishing water quality and
guantity (4). Curbing climate change is a pressing publidthéssue, and thdJ.S.

Environmental Protection Agency and the Centers for Disease Control and Pre{@RiGh

support efforts across the nation to protect health by reducing greenhouse gas emig3jons
Addressing climate change rdages work across sectar$his crossectoral workaffects social

and environmental determinants of health such as transportatiod community design

The 2009 Oregon Legislature required the Portland metropolitan region to develop a plan to

reduce per apita greenhouse gas emissigi@@HGfrom cars and small trucks by 20 percent

below2® 5 | evel s by 2035. To meet this GHG emission
Communities Scenarios (CSCS) project used regional scenario planning over ther yastrfo

to evaluate and discuss a range of technological improvements, education programs, and land

use and transportation investments intended to reduce emissions and lower average vehicle

miles traveled (VMT) by The&CSPeogdtisfocusedomar s and s
meeting the emissioneductiontargetby supporting land use patterns where jobs, services and

shopping are located near where people live; improving transit service; using technology to

manage traffic flowandbuilding a welconnected network of complete streetacluding

providing safer routes for walking and biking.

While the primary goal of the CSCS project is to address ther&@ldGtionmandate, Metro is
also considering impacts on the economy, the environment, publidihead equity. Metro has
partnered withthe Healthy Impact Assessment Programthe Environmental Public Health



SectionoOr egon Heal th Aut hor it yHDB)toRndérdtandcthe Haalthl t h Di v
implications of each scenario.

Health impact assessment (Hlgdovides decisioirmakers with information about how a

proposed policy, program or project may affect the health of people. HIA dlififem traditional
public health assessment several waysthe health impacts of a proposal are assessed before
a final decision is made, allowing the results of the HIA to be considered in the deniskimg
processthe assessment is supported by b stakeholder engagement; and the assessment is
approached from a socidketerminantsof health frame HIA provides objective information that
can be used to increase the positive health impacts of a project or policy and mitigate negative
impacts.

TheClimate Smart Strategy (CSS) Hlihe third in a series of HIAs to support the consideration

of health in Metr o’ sMegturidalidecisiendorseleeta &ldG@ i on pri or t
reduction scenario in late 2018, 7) The findings antecommendation®f thisHIA are

intended to support the assessmelny Metro and its partnersf the Draft Approach in

comparison to thehree scenario optionassessed in the Commity Climate Choices HIA

earlier this yearThis shouldin turn, inform the finalization and adoptio of a Final Preferred

Scenario; help in prioritizinghplementation and guidemonitoring of successful improvemts

in key determinantsof he heal th of the region’s communities



METHODOLOGY

HIA is guided bgractice standards established by the Society of Practitioners of Health Impact
Assessment (SOPHKxown as the HIA Minimum Elemeni&his HIA adheres to the HIA
Minimum Elements established I8/0 P H Nokth American HIA Practi®@andardsNorking
Group(Appendix B(8).

Metro appreciatedhe data and analysis provided in previous HiAglecisions within the
Climate Smart Communities Scenario Planning propdtdd not have the expertise necessary
to conduct ahealthassessment on the Draft Approadietro requested support fromOHA

PHD Healthy Impact Assessment Progrataff, andOHAPHDagreed to conducthis HIA
project in consultation with Metro Climate Smart Communities Project staff in July 2014.

PolicyParameters

Metro’'s Climate Smart Communities Project assume
land use strategies and investments. In particular, Metro has been mandated to study reduction

of GHG from reduced emissions from lightty (gasoline) cars and ttls. While diesel (mobile

and stationary) account for a significant portion of GHG in the region, both the Climate Smart

Communities Project and this HIA are focused only on-tight vehicles.

Metro defined the horizon year as 2035 and the geographimidary as the 2010 Urban

Growth Boundary (UGB). This HIA adopted these parameieeptionssuch as health
information not available for the UGB but rather for metropolitan statistical areas (MSASs), are
clearly noted throughout the report.

This HIAdcuses on the€limate SmarDraft Approach-the policy package under current
consideration-with comparisons to previously studied scenarios. This approach was chosen
because Metro councilors are expected to continuedfne the combination of strateigs and
investments until adoption of a final preferred approac®pecifically,tie Draft Approach is
compared to updateanodelingresultsfor Scenarios A, B and C from the Community Climate
ChoicegCCCHIA. Scenario A assumes continuation of curievestment levels. Scenario B
assumes thémplementation ofall adopted planswhich would require increased revenues from
existing sources. Scenario C expands Scenario B with additional policy and infrastructure
investments including identifying new fuimdy sources. The Draft Approach under consideration
combines elements of Scenarios B and C including full implementation afltpeed2014
Regional Transportation Plan with additional investment in transit; levest transportation
system management ahoperations (TSMO); and loweost information and incentive
strategies.

Stakeholder Engagement
Because this HIA is an extension of previous vibekscope of this Hidvas informed by
feedback from theexistingadvisory committee usetb overseethe past two HIASOHAPHD



adopted the previous scope of the CCC HIA with the following chahgesomparison was

modified toincludethe Draft Approaclin additionto Scenarios A, B, and C; the analysis

extendedto include the Portland metropolita r e gi on’' s c |;arpddtienriskhange ri s
in the regionwere expanded to include neaoadway informationand monetary information

about costs associated with prevented illness and deaths by patiwaayadded The advisory

committee (Appendixd) provided feedback on the draft scope early in the DNAPHD

convenedmembers of the committeéor discussiogon air quality monetization methodsind

changes tdTHIMcalculations Volunteers from the committeeeviewed the report and

recommendatiors bebre it was publically released. More information about stakeholder

participation can be found in Appendix

ExistingHealth Conditionsand Pathways

OHAPHDused state and federal databases such as the Behavioral Risk Factors Surveillance

Survey (BRIS$ to document current prevalence and incidence rates of conditions and behaviors

associated with the pathways of interg&, 10) In this HIA the state of the science for

pathways of inerest wa assesad with anin-depth literature review.TheHealthylmpact

Assessment Programaintains a robusand growingdatabase of over 600 journal articles,

scientific reports and government guidance linking the built environment to he@ktAPHD

verified the findingsand expanded the assessmanmith expert review, including support from

OHAPHD s CIl i mat e an@HAPHDad tlhnjPuroygramd Vi ol ence Prev
OHAPHD s Heal th Promotion and Chr ongondDefaitmnease Pr ev
of Environmental Qualitythe Oregon Department of Transportation, the N&dwadway Section

of the US Environmental Protection Agency, and staff and partners at Metro.

Integrated Transport and Health Impact Model (ITHIM)

Toquantitativelypredict how theClimate SmarDraft Approach might impacelected health
pathways OHAPHDused the Integrated Transport and Health Impact Model (ITHbpI)(11,

12). ITHIM wasleveloped at the University of CambridggDr. James Woodcoeind has been
used intransportationand climateapplicationswvorldwide includingby OHAPHDand the

Californa Department of Public HealthTHIM uses current burden of disease estimates (in this
application,derivedfrom Oregonlevel vital statisticdor 20082010(13, 14) and applies relative
risksor odds ratiodrom the public health scientifititerature to measures bexpected changes

in exposureThe result is estimated changes in mortality (deaths) and iliness (as measured by
disability adjusted life years or DALYS) by scenario in three main pathways: physical activity,
traffic safety, and air quay as measured bfne partiaulate matter(PM,5). Outputs are

reported as the difference between baseli(2010)and the scenarioBaseline and horizon years
were set at 2010 and 2035tnat ch Met r o’ s g@nteatmallypuputaarethe er s. C
expeded number of avoided deaths and illness in ti@izonyearderived fromcurrent rates of
exposure andssociatedlisease burden.

This HIA updates ITHIM results contained within the CCC HIA for Scenarios A, B, and C because
of two significant differencgin the way air quality is accounted for within ITHtWanges in
10



assumptions about walking and cycling distances by age and gender, and changes addressing
the age distribution for théorizonyear (2035):

OHAPHD changed the baseline estimate of ,R&bncentrationdrom 6.6317to 7.7291
ug/m°. The air qualitypathway of ITHIM is calculated by percent reduction ir, PNh

the previous HIASQHAPHDusedoutputsfrom O D O TGreenSTERodelfor both
baseline and scenarios: when compared to the monitd2@d0 data, the GreenSTEP
PM, s outputs were reasonable. With the release of the 2012 monitored fiMbecame
apparent that 2010 was an atrtificially low year for BMn thisHIA,OHAPHDused a 5
year average (2068012) of monitored data as baseli(#s). Oregon DE@aintains
monitoring stations aHare Field in Washington County and on SE Lafayette in
Multnomah Countyto measure average urban levels in the region for National Ambient
Air Quality Standard€onsistent with methodology and norms approved by the EPA,
OHAPHDassumed Multnomah Countyncertrations for Clackamas Countijhe
monitored data was weighted by 2010 county population and averaged over the 5
years.This methodology was reviewed and approvedbth Metro and DEQ staff at
August 2014 meetirgy and again during review of an eadsaft of this report

OHAPHD added analysis of interactions between disease pathviiagee are three
diseases within ITHIM that capture both physical activity and air quality effects: stroke,
ischemic heart disease, and hypertensive heart disdaghe CCC HIA, the percentage
change in PMswas small enough that approximately 95% of the health effects in these
pathways were attributable to physical activity and thus reported only as physical
activity. With the larger percentage change in Pjlappoximately 40% of the

mortality health benefits for these diseases attributable to air qudity. The change in
baseline PM prompted parsiraut the contributions of air quality and physical activity
for each of these diseases ftiis HIA

OHAPHD changd assumptions about how walking and cycling varies byRrgeious
versions of ITHIM used European assumptions about which age groups would walk and
cycle the most in both baseline ahdrizonyears. ThigllAset baseline assumptions

using Oregon HouselwbActivity Surveyl6)and projected théhorizonyear (2035)

using longitudinal data from th&995, 2001, and 2008ational Householdravel

Survey(17).

OHAPHD adjusted the horizon population for ag&epreviousHIAs heldthe age
distribution of the populatiorconstant in both baseline and horizon yearkis HIA used
Oregon Office of Economic Analyses forectstppropriatelyadjustthe age
distribution of thepopulation in thehorizonyear (2035)

I THI M’ sof-disaasedpproach allows for the change in disease associated with changes in
exposure to be isolated. It also facilitates comparisons across diseases and pathways to

11



understand which changes in exposure maximize health. ITHIM does maaber of

limitations. The model is limited to diseases with available vital statistics and high confidence in
the literature of relative risks or odd ratios. ITHIM also relie®bhsas the only air quality

indicator. ITHIM does not address desigwel interventions and hadifficulty characterizing air
guality impacts at small spatial scales (near roadwdmally, ITHIM does not facilitate analysis

by race or income. For a more detailed discussion on IThBiModologyand limitations, please

see Appendix E in the CCC KITA

Monetizing Health Benefits

A primary objetive of this HIA was to provide decistamakers information on the cost savings

associated with deeased illness and death. For this portiorttef assessmentOHAPHD

utilized twowidely accepted economic methodologieEirstexpected decreases in disease

were monetized using a tegown, attributable risk, cosbf-illness (COI) approag¢h8, 19)

National COI values were identified within the literature fpesific diseases modeled in ITHIM

with preference for COIl models from federal agencies or national medical associations.

Addi ti onal COl amounts specific to Oregon were t
Calculator v2.0 (8). Each COI was proportlpmaduced using population estimates within the

Portl and met r UWripao Growthd8Boundarg (YGRB) to tegresent the regional COI.

The regional COl for each condition was then mul
fraction” as measured by the expected percent ct

Seconddeaths were monetized using a willingngsspay approach by applying the guidance
value adopted by the U.S. Department of Transportation for the value of a statistidaSifg in
2013: $9.1 million (2012 dollars) per avoided dedid).

Multiply by
Scale _by Attributable Fraction
. Populatin derived from ITHIM
National - o]
cosmHlnessEel) Portland Change in Portland
(within UGB) COl attributable to
COl Draft Approach

Figure 2. Change in Portland COlI attributable to Draft Approach

12



CLIMATE AND HEALTH ASSESSMENT

The Third National Climate Assessment Resgtatties the“global climate is changing and this is

apparent across the United States in a wide range of observations. The global warming of the

past 50 years is primarily due to human activiti
In 2007, the Oregon Skt egislature established climate change goals for the state to prevent

and reduce the social, economic and environmental effects of global warming by meeting the

greenhouse gas (GHG) emissions goals established binttexl Nations Intergovernmental

Pané on Climate Changd@he Climate Smart Communities Scenarios Project was initiated by

Metro in response to a state mandatennected to the 2007 Oregon legislation requiring the

Portland metropolitan regioto reduce per capita GHG emissions from carssandll trucks by

2035.Mor e information on Oregon’s work to reduce a
found at the Oregon Global Warming Commission websgitew.keeporegoncool.org

Climate change threatensiman health and welbeing in many ways, including impacts from
increased extreme weather events, wildfire, decreased air quality, threats to mental health, and
illnesses transmitted by food, water, and dise&seriers such as mosquitoes and ticks. Some o
these health impacts are already underway in the United St&&shate change will, absent

other changes, amplify some of the existing health threats the nation now faces. Certain people
and commuities are especially vulnerabilecluding childrenthe elderly, the sick, the poaand

some communities of coldB, 20)

OHAPHDs Climate and Health Program completed a Climate and Health Profile Report
documenting the causal pathways by which climate change could impact lire@itegor4).

The report cites evidence of potential health impacts such as increases inete@dillness,
allergens, harmful algal blooms, vectoorne diseases, and respiratory illness from

deteriorating air qualityClimate change could also increase the likelihood of injury, iliness, and
death related to extreme events such as storms, floodingjdtides, and wildfire.

Multnomah County, in partnership with the City of Portlaishrepating for climate change
with a2009 Action Plara 2013 Climate Change Preparation Péndrecently released draft
Climate Change Preparation Strategy rep@2&23). These documents focum three main
risks for the county: increased heat, poorer air quality, and changes to viestoe diseases.
The first o of these risks are likely to be impacted by strategies iavestments under
consideration in the CSCS Project.

The climataesearch and planning Multnomah Countyand the greater Pacific Northwest
suggessthe Portland netropolitanregion faces riskas a result othe urban heat island effect,
which is mospronounced in areas dominated by impervious surfaces and minimal tree canopy.
Even if global emissions are reduced, average temperatures are projected to increase by about
2.57.5 degeesFahrenhei raising concerns about heatlated illness and deatfThe Portland
metropolitanregion is also at risk from air quality issues arising from warmer temperatures and

13
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potential wildfire. Particulate matter and surface ozone have been shown to increase during
summertime months as a function of temperature andstagnation, and researchers project
increases in ozone pollution in the Northwest. Health impaatsh as respiratory illnesse

most pronounced near heavy traffj24).

Actions by public health and other sectaan helpprotect people from some of the impacts of

climate chang. As threats increase, our ability to adapt to future changes may be linatety

action may provide the largthealth benefits Responding to climate changksoprovides

opportunities to improve human health and wéking across many sectoisgluding energy,

agriculture, and transportatiofB).Met r o’ s Cl i mat e Smartmd&ednari o pl
how planning tamitigate climate change can provide benefits across multiple sectors including
transportation and health.

CURRENT HEALTH CONDITIONS, RISK FACTORS, AND COSTS

Approximately 11,050 people died in the threeunty area (Clackamas, Multhomah and
Washington counties) in 20XQ@4). In Oregon, cancer, heart disease, lower respiratory
conditions, stroke, unintentional injuries (including vehicle colligioasd diabetes are currently
six of the top severleading causes of dea(B5).

Chronic health conditions decrease quality of life for many individlialde 1 provides Oregon

and PortlandMletropolitan Statistical Area (MSA)revalence rates for chronic conditions and
associated ri sk f act oBebaviaral Rigk&FdctoriBarteibadce Systemm t he CI
Survey(BRFS$) 20119). According to BRFS®proximately 3% of adults in the region have
survived a heart attack, a similar number suffer from chest pain or heart disease and 2.7%
report having survived a stroke. These three cardiovascular conditions are highly associated with
risk factors such gshysical inactivity, high blood pressure, high cholesterol, anditigly mass
index(BMI). Recent BRFSS data also show that approximately 28% of adults report high blood
pressure and 36% have had a high cholesterol reading in the past 5 years. Nearfyadidits

report not meeting the recommended 150 minutes of physical activity per week. Over 35% are
overweight and nearly 24% are obg$y.

Respiratory illness significantly degrades quality of life. Poor air quality contributes to conditions
such as asthaand chronic obstructive pulmonary disease (COPD). A little more than 5% of
adults report having COPD. Over 9% of Portland region adults report a current asthma condition;
the Oregon adult rate is the sixth highest rate in the cou@y26) At least #8% of children in
Oregon have asthmaccording to parental responsand when teens are directurveyed, the
prevalenceestimate is10%(26).

'Al zhei meis'the sixthileading caese of death.
2 ThePortlandVVancouvetHillsboro ORVAMSA is defined as the seven county region including
Clackamas, Columbia, Multhomah, Washington, and Yamhill Counties in Oregon, and Clark and Skamania
Counties in Washington
14



Table 1 Adult prevalence rates for chronic disease and associated risk fad®@yrs

U.sS. Percent ofadults [95% Confidence Interval]

BRFSS 20Xhtegory state 3

median Oregon Portland MSA
Heartattack 4.4 3.6[3.1-4.2] 3.2[2.5-4.0]
Chestpain or coronary heart| | 3.6[3.1-4.0] 3.1[2.4-3.7]
disease
Stroke 2.9 2.9[2.5-3.4] 2.7[2.1-3.3]
Any physical activity last 73.8 80.3[78.7-81.3] 81.5[79.583.6]
month?
i‘;g"”“tes oferobicper 57.7 61.1[59.362.9] 60.3[57.862.8]
Highblood pressure 30.8 29.9[28.5-31.3] 27.9[26.0-29.9]
Cholesterol checked and hig 44 38.5[36.840.2] 36.1[33.838.5]
in past 5 years
Overweight 35.7 34.8[33.31-36.4] 35.8[33.4-38.1]
Obese 27.8 26.7[25.2-28.3] 23.7[21.7-25.7]
Diabetic 9.5 9.3[8.4-10.2] 8.5[7.3-9.8]
Depression (evereated) 17.5 23.9[27.525.3] 22.8[20.8-24.7]
COP[(Chronllc obstructive 6.1 5.9[5.2-6.7] 5.2[4.2-6.3
pulmonary disease)
Everhad asthma 13.6 16.7[15.4-18.0] 16.2 [14.318.0]
Currentasthma 9.1 10.5[9.4-11.5] 9.6[8.2-11.0]

Chronic conditions are a significant financial burden to hbokés and taxpayers. While costs

are sometimes difficult to calculattue to inconsistent data collection systems andligraes
related to cemorbidity, the CD@rovides a Chronic Disease Cost Calculator to estimate-state
specific Medicaid (Oregon Health Plan), Medicare, and private insurance expenditures for the
treated population in any given year. The tool estimates annual direct medical costs in 2010
dollars and does not include lost wages, reduced productivity or years lost to premature death.
It minimizes double counting across categories by statistically controlling for comorlgiiity

28).

Table 2displays the estimated expenditurésr select transportatiorrelated chronic diseasgin
Oregn, adjusting the costs fdhe proportion of population living in the threeounty areé.

More than $1.5 billion dollars is spent each year on cardiovascular disease in the region. Fifteen
percent of Oregon’s popul at iclidingsomethatdésal i c ai d
qualify for Medicaid, are Medicare recipier(?). Of the $1.5 billion spent each year on

®Data at this level of geography is agdjusted and can be compared to other MSand the State.

* The threecounty area differs from the UGB.
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cardiovascular disease, $623 million of that cost is borne by the taxpayer in Medicaid and

Medicare payments and at least $481 million is gaicprivate insurance. The cost incurred in
2010 by all payers for maintenance and complications from diabetes is estimated at $710

million, asthma cost $176 million and depression, which is helped by physical activity, cost $382

million (27)
Table2. Estimates of 2010 threeounty annualexpenditures (inmillions of 2010dollars) for select chonic diseases
Private
Medicaid Medicare insurers All payers
Total cardiovascular diseade $120 $503 $481 $1,551
Chronic heart failure $12 $31 $10 $78
Coronary heart disease $12 $167 $189 $470
Hypertension $47 $149 $197 $592
Stroke $48 $120 $63 $356
Other heart disease $30 $106 $68 $258
Diabetes $59 $199 $226 $710
Asthma $34 $39 $66 $176
Depression $22 $80 $157 $382

(1) Allpayers is estimated separately and may not equal the sum of Medicaid, Medicare, and private insurers

(2) Total cardiovascular disease is a summation of the listed conditions, but only includes a portion of hypertension to
avoid double couting. Similarly, diabetes complications can lead to cardiovascular disease; summing cardiovascular

disease and diabetes would result in double countijother categories statistically control for listed conditions as

well as common diseases not listed.

®The Chronic Disease Cost tool also provides projected costs; it estimates that expenditures for
cardiovascular disease will increase by 79%, asthma by 66%, and diab&#®s by 2020 after

accounting for inflation.
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ITHIM DATA INPUTS

When compared to the three scenarieé\, B, and Sthat were assessed in the prior CCC,HIA
the DraftApproachreflectsan investment strategynore ambitioughan Scenario But less
ambitious thanScenaridC® The Draft Approach assumisplementation of investment

priorities adopted in the 2014 Regional Transportation Plan (RTP) update. It also reflects a desire

to go beyond the RTP financially constrained levels of investment for transit anddogster
strategies such as TSMO and tramérmation programs.

Thelntegrated Transporand Health Impact Model (ITH)Mequires inputs that characterize the
expected change in distance traveled by mode, air quality as measuneattogulate matter
(PM2.5, and the size of the populatioifable3 compares inputs to the model across scenarios.

Table 3 ITHIM data inputs

. Draft
ScenarioC | pproach
Scenario B o Adopted2014
. Adopted plans additional RTP plus
Baseline . . policy/ . Data source
Data Input Scenario A| with increased| . investment for
(2010) infrastructure . and notes
revenue transitand
and new
funding sources lower-cost
TSMO and
information
o . . . Modeled using
Reduction in GHG 1 12% 1 24% | 36% 1 2% ODOT' i
i GreenSTEP.
Milestraveled per 134 125 117 102 112
person per week
Average distance| Walk=1.3 Walk=1.7 Walk=1.8 Walk=1.8 Walk=1.8 GreenSTEP
by modeper Bike=2.1 Bike=2.2 Bike=3.0 Bike=3.6 Bike=3.4 inputs include
person per week Car=129.9 Car=120.8 Car=111.5 Car=96.3 Car=106.8 Metr o’
Distance by Household
mode as a Walk=1.0% | Walk=1.3% | Walk=1.5% | Walk=1.8% Walk=1.6% Activity
percentage of Bike=1.6% | Bike=1.7% | Bike=2.6% Bike=3.5% Bike=3.0% Surve
total miles Car=97.2% | Car=96.7% | Car=95.6% Car=94.2% Car=95.0% ) Y,
traveled monitored
6.4429 6.4180 6.3925 6.4109 PM2.5
)2 emissions
1 16.6% 1 17.0% 1 17.3% 117% 1
DEQ.
UGB population 1,481,118 1,954,716 { 3 2 2035 Estimate) U.S. Census

(1) ITHIM use miles travelgaer persa per week for the modes listed
(2) The CCC HIA used the GreenSTEP modeled vale8bf(ug/m3) as thePM, s baseline. For this HIA,
OHAPHDused a 5year (20082012) average of monitored data as the baseline; the scenarios reflect

modeledPM, sfrom GreenSTEP.

® See the CCC HIA for a more detailed description and discussion of these scenarios.
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TheDraft Approachassumes that 112 miles will be traveled per person per week andathat
slightly lower percentage of those miles will be traveled by car than in Scenario B (85.0%
95.6%). The distance walked and biked is an important factor in the ITHIM model dhae to t
high burden of disease associated with physical inactivity Drh& Approach s aver age
distance walked per person per week is 1.8 miles, approximately equal to both Scenario B & C.
Distance traveled by bicycle (3.4 miles) in Braft Approachs mud closer to Scenario C (3.6
miles) than Scenario B (3.0 miles).

Traffic safety is also impacted by the miles traveled by maité the miles traveled by car
(VMT) the most influential; thBraft Approachis more aggressive than Scenario B in reducing
VMT.

Finally, the air pollutiopathwayof ITHIM is calculated by percent reduction in2Mn the

previous HIASDHAPHDusedoutputs fromO D O TGreenSTERodelfor both baseline and
scenariosWith the release of the 2012 monitored BMt became appagnt that the GreenSTEP
model may not be the most accurate reflection of baseling; PNIherefore,n this HIAOHA
PHDchose to use a-gear average (2008012 of monitoredPM, sdata as baselinelhis change

to PM, s baseline was significant enough t@mwant releasing updated ITHIM results contained
within the CC HIA for Scenarios A, B, andhi allows for a more accurate comparison of the

Draft Approach to previously studied options and ongoing design choices under consideration as
Metro works withlocal, regional and state partners to finalize a recommended strategy that
meets the GHG reduction target.
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FINDINGS: Overview

ITHIM was identified during the development of the CSCS HIA in 2012 as a way to quantify
morbidity (illness andevereinjuries) and mortality (deathjrom transportation in threehealth
pathways: physical activity, air quality as measured by &hd traffic safetyMorbidity is

measured by disabilitpdjusted life years (DALYS) which is a summation of years of life lost (YLL)
from a disease and a measure of years lived with a disability (Yable 4provides detailed

ITHIM resultsby exposure ptaway for theDraft Approactscenario with Scenario&, B, and C

as a referenceExpected health benefits ageaphically presenteih Figure3 on the next page
wherethe size of the pie chasariesaccording to the relative size of overall health benefits by
scenario and slices of the pie represent the health benefits attributable to each pathway.

Table4. Overview of ITHIM resultévoided morbidity and mortality) by scenario and attributable athway

Attributable Pathway Scenario A Scenario B Scenario C DIEN
Approach
Change in Morbidityg
Countas measured by DALY% change from baseline)
Physical Activity -672 (0.7%) | -1,099(1.2%)| -1,292 (1.4%)| -1,223(1.3%)
Air Quality -489 (2.4%) -497 (2.5%) | -506 (2.5%) -499 (2.5%)
Traffic Safety -72(2.0%) -173 (4.9%) | -443(12.5%) | -238(6.7%)
Total -1,233 -1,769 -2,240 -1,960
(-1.0%) (-1.5%) (-1.8%) (-1.6%)
Change in Mortalityg
Count (% change from baseline)
Physical Activity -42 (1.0%) -57 (1.4%) -63 (1.6%) -61 (1.5%)
Air Quality -58 (1.8%) -59 (1.8%) -60 (1.8%) -59 (1.8%)
Traffic Safety -1 (1.2%) -4 (3.5%) -12 (10.5%) -6 (5.1%)
Total -101 €1.5%) -120 €1.8%) | -135 (2.0%) | -126 ¢1.8%)

The model suggests thahe total amount of preventegorematuredeaths from all pathways for
the Draft Approachwill be 126 in the year 2035 aftedpusting for population growthi-orty-
eightpercent, or61 of those preventegrematuredeaths, will be avoided due to an increase in
physical activity levels. Forgevenpercent, or59 deaths, are attributable to cleaner air as
measured by decreased ambient PNevels; and five percent of avoided deaths, or six
fatalities, are attribuable to safer road conditiondorbidity in the Draft Approactshould
decreaseuy 1,960 disabily adjusted life years (DALYSs). Conceptually, morbidity is easier to
think about as a percent change from baseline rates of illness and diseaked in the Draft
Approachdisease rates would decrease b$%

"Results are presented in counts (or cases) avoided as well as percent reduction from current disease
prevalence levels. All results in the cephave been adjusted approximately 32% upward to account for
population growth within the UGB.
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Avoided lliness

(DALY)

Avoided Mortality

Figure3. Annual (in 2035) health benefits attributable to pathway (physical activity, air quality, and tradéitety) by scenario

M Physical Activity = Air Quality m Traffic Safety

-173, -10%
-72 ,-6%
1,-1% -4,-2%
Scenario A Scenario B Scenario C Draft Preferred
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FINDINGS: Physical Activity

Physical activity is an importafgctorin preventing chronic disease and deafhysical
inactivity is the fifth largst contributor to current disease burden in the U3®). Reductions in
GHG emissions through investmentstthpaompt increases in walking and bicycling to transit
and community destinations are likely to produce substantial health ber(@fls

Table 5. ITHIM results (avoided mortality and morbidity) by scenario for physictiviy

Baseling(2010) | Scenario A | Scenario B| Scenario C | Draft Approach

Average distance Walk=1.3 Walk=1.7 Walk=1.8 Walk=1.8 Walk=1.8
by mode per Bike=2.1 Bike=2.2 Bike=3.0 Bike=3.6 Bike=3.4
person per week Car=129.9 Car=120.8 | Car=111.5 Car=96.3 Car=106.8
. -42 -57 -63 -61
Avoided Deaths (1.0%) (1.4%) (1.6%) (1.5%)
Decrease in -672 -1,099 -1,292 -1,223
lliness (DALYSs) (0.7%) (1.2%) (1.4%) (1.3%)

The transportation and land use investments and strategies will result in modest increases in
walking and biking that translate into impressive gains in health across the réGidiivl results

in Table 5suggest thaton average, each person will takae additional hakmile walk each
weekin the Draft Approach Such a modest increase in ab equates to approximately 48
avoidedprematuredeaths annually by 2035. Similarly, ITHIM suggespgdrBaturedeaths

would be avoideeach yeaiby 2035 if ever person would ride a bike an additioriaB miles

(26 blocks in the City of Portlaneiach week. Togethesmall increases iwalking and cycling
associated with th@raft Approactcould help prevent as many as @éaths(Figured). lliness

and diseasénfluenced by physical activity are expected to decreasé.3% orl,223 DALYs

each year. 61 Avoided

_ _ Annual Deaths
Transportation choices allow

individuals to routinely and flexibly
integrate physical activity to

everyday lives. Adults and children ﬁ " Piiiee

13 iy e.e....

are more likely to choose active TITTRTY

forms of transportation when they &9
perceive they will be able to do so
safely(32, 33) The most effective
way to increase safety for active
modes is through traffic calming measures and greater physical separation from motorized
traffic (34-37). Design details and investments make streets more complete, connected and
comfortable for poential pedestrians and cyclists.hile design isiot accounted for within
ITHIM,it may contribute to increased walking and bicycling and reductions in traffic hazards.
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FINDINGS: Air Quality

Improving overall air quality is an important health

benefit of GHG reduction. Reducing per capita
VMTand implementinglean fuel technologies are
expected to decrease air pollutants attributable t
light-duty vehicles. These pollutants include:
PM, s, 0zone precursors aralr toxics such as
benzene, 1,dutadiene, arsenic, and chromium V
(38, 39) Reductions dhese pollutantswill likely
result in increased respiratory health, decreased
cardiovasculadisease an@vents such as heart
attacks, and decreased cases of cancers such a
lung cancer and leukem{&8-44).

ITHIM developers chodg&V, s as the only indicator
for mobile, onroad sourcég40, 45) Table 6
provides ITHIM inputs ahresults. Inputs for
ITHIM air quality analysis useyar monitored
averages andhodeled ambient concentrations
from ODOT’ dorsCGanaiesiTIHIM E P
suggests that the 17.1% reduction in ambient
concentrations of Pl underthe Draft Approach
would result in at least 29 annual avoided deathg
from respiratory conditions, heart disease, and
lung-cancer casedTHIM predicts aadditional30
avoidedprematuredeaths from diseasesften
attributable to physical activithut alsocaused by
PM, s—stroke, ischemic heart disease, and
hypertensive heart diseasémproved air quality
would also reduceespiratoryiliness and
inflammatoryheart disease by deast 2.84

Light -duty Vehicle (LDV) Pollutants

Particulate Matter. While heavy diesel
vehicles are a largeontributor of

PM, s, LDVs also contribute particulate
matter. Health considerations include
respiratory and cardiovascular disease
and death.

Ozone PrecursordNQ, and SQare both
associated with LDV emissions. Ozong
can exacerbate respiratory illnesses
such as COPD and asthma.

Benzene Gasolingpowered LDVs are

the largest source of ambient, outdoor
benzene and its harmful effects include
anemia and leukemia.

1,3-Butadiene LDV exhaust is a major
contributor of 1,3-butadiene. Inhalation
results inirritation of the eyes, nasal
passages, throat, and lungs. It may
cause cardiovascular diseases and is
associated with increased risk of
leukemia.

For more information, please see the
Portland Air Toxics Solutions Project

www.deq.stat.or.us/ag/toxics/pathitm

8 While OHAPHD accepted this choice of pollutant based on the scientific consensus about the strength
and causal nature of the relationships between 2idnd health (40, 45) relying on PMsas the only
indicator underestimates many of the health benefits associated with reductions in air toxics and other
pollutants in emissions of lighduty gasoline vehicles. For a more detailed discussion, please see the
“FI NDI NGS: Cl eaner Air” and “Appendix F. Air

7).

Quality
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Table 6 ITHIM results (aoided mortality and morbidity) by senariofor air quality (PM, )

Baseline(2010) | Scenario A | Scenario B | Scenario C | Draft Approach
2 6.4429 6.4180 6.3925 6.4109
PM, 5 (ug/m3) 7.7291 1166% | 1 17.0% | 1 17.3% L 17%1
. -58 -59 -60 -59
Avoided Deaths (1.8%) (1.8%) (1.8%) (1.8%)
Decrease in -489 -497 -506 -499
lllness (DALYS) (2.4%) (2.5%) (2.5%) (2.5%)

Some populations are at greater rigtr health problems stemming fromxposure to air

pollution: those with preexisting respiratory and cardiovascular conditions,-lnoeome
individualsyouth, elderlyand those living near busy roadad other pollution sources$-or
example, people with lung cancer are at increased risk of death when exposediarate

levels of PMs(46). Lowincome housing idisproportionatelysited adjacent to busy roadgd7),
more likely tobe near pointsource industry and often has greater indoor air risks such as.mold
Thecumulativeburden for such vulnerable communities is higher than the region and modest
improvements in air quality would have a significant imp@&).

Freeways - 500 meters

Figure5. Area within 500 meters of freeways
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Nearroad Exposure

Some & pollution is highly localizeénd communities along transportatiaorridors such as
highways and major arterials are at highest risk for transportat@aated pollution(49, 50)
Modestreductions invehicular emissions fdight-duty vehicles- particularlyPAH, ozone,
particulate matter such aBM, 5, benzene and 1,3 butadierecouldlead to significanhealth
improvementsfor people living, working, and playiiadpng transportation facilitiesThe CDC
states there isa causal association between nearad exposure and asthma exacerbation and
suggestive evidence of onset of childhood asthma,-astihma respiratory illness, impaired lung
function, cardiovascular illness and death, anetalise mortality(51-53).

To understand the extent of this potential health benefitiAPHDanalyzedVietro data forthe
proportion ofhouseholds living nedreewaysand arterial§Figue 5). The map highlights areas
within the region that are at least 500 metdrem afreewayin pink; 12.6% of those living

within the UGB in 2010 lived in the pink areasimilar analysis showed 40.9% of the population
in 2010 lived within 300 meters afmajor arteriabr freeway’.

Metro assumes that a | arge proportion of popul at
transportation corridors, all of which feature frequent transit service. For example, in 2010

295,000 households lived in traffic apsés zones (TAZ) within 300 meters of frequent service

transit lines; by 2035, this is expected to increase to 443,000 households. Visually, this can be

seen by mapping TAZs within 300 meters of frequent service transimitieiousing density of

greate than 7 households per acrEigure6).

Public health recognizes that increased density along transit corridors facilitates health through
increased physical activity, access to health promoting resources and climate benefits. Many of
these benefitare discussed in detail in other sections of the HIA. However those who live, work
and exercise along the corridors are at increased risk of exposure to transpo#ntatéted air
pollutants. Design of buildings and transportation facilities includingositstation (building

doors and windows, bus shelters), placement of active transportation facilities that increase
physical separation, inclusion of trees and other large vegetation in buffer zones and indoor air
filtration on new and redeveloped buildis are examples of mitigation strategies that may help
address this nearoad exposure risk.

° Freeways and major arterialgere classified by Metro data (RLIS). Examples of freeways are Interstate 5
and Highway 217. Examples of major adésiare SE 82nd Avenue and W Burnside Street.
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2010

Frequent service transit

I 1225 7+ households/acre o

Urban Growth Boundary Mies
0 3 6 12 by

2035

Frequent service transit

I 1225 7+ households/acre o

Urban Growth Boundary Miles [
0 6 12 N P

Figure6. Density of households (7 per acre or greater) along high frequency transit lines in 2
(above) and 2035 (below)
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FINDINGS: Traffic Safety

The transportation and land use investments and strategies c | ud e d

i n

Metro’

reduce reliance on singleccupancy travel and assume shorter overall trips. An individual
traveling fewer miles, particularly by car, lowers their risk of exposureditisions.
Consequently, ITHIM estimates that tBeaft ApproactScenario will result in six fewaaffic

fatalities and a 6.7% reduction severeinjuries(Table 7.

Table 7 Avoided traffic fatalities andsevereinjuries (measured inDALY$) by exposure pathway and scenario

Scenario A Scenario B Scenario C Draft Approach
Pop Pop Pop
Avoided Adj. Percent Adj. Percent | Pop Adj | Percent Adj. Percent
Count | Decrease| Count | Decrease| Count | Decrease| Count | Decrease

Fatality -1 1.2% -4 3.5% -12 10.5% -6 -5.1%
YLL -28 1.2% -84 3.5% -251 10.5% -122 -5.1%
YLD -44 3.8% -89 7.6% -192 16.4% -116 -9.9%
DALY -72 2.0% -173 4.9% -443 12.5% -238 -6.7%

(1) ITHIM estimates disease reduction basedstable(2010) population figureAssuming disease
burdenrates remain the same in 2035, counts are adjusted upward by addressing the 32.0%
increase in population expected within the Urban Growth Boundary from 2010 to 2035.

To understand how changing miles traveled by mode impacts safety, ITHIM distributes and
analyzes the probability of a collision and accompanying fatality or major injury along minor,
major, and highway road3.able 8provides estimates dhcidenceof seriots injury by travel

mode; Table 9on the following pag@rovides estimates of fataliteeby mode.

Table 8 ITHIM estimates of expected DALAfeom severetraffic injuries by mode in 2035

Mode Baseline Scenario A| Scenario B| Scenario G Dt

Approach
Walk 889.2 958.3 952.8 898.1 938.5
Cycle 316.7 312.3 356.7 372.7 377.8
Bus 0.0 0.0 0.0 0.0 0.0
Car 1905.8 1773.9 1639.5 1418.1 1571.1
Motorbike 4245 419.4 413.9 404.4 411.1
Total 3555.4 3483.0 3382.0 31125 3317.6
sum of difference between 724|  a733|  -4429| 2378
baseline and scenario

(1) Note that the total is not the sum of the modes presented as it also adds in a small but fixed number
of heavy goods vehiclerashes.

(2) ITHIM estimates disease reduction based on stable (2010) population figures. Assuming disease
burden rates remain the sania 2035, counts are adjusted upward by addressing the 32.0% increase
in population expected within the Urban Growth Boundary from 2010 to 2035
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Table 9 ITHIM estimates of expected traffic fatalitiéﬁy mode in 2035

Mode Baseline | Scenario A| Scenario B| Scenario G DS

Approach
Walk 34.3 37.0 36.7 34.6 36.1
Cycle 10.4 10.2 11.7 12.4 125
Bus 0.0 0.0 0.0 0.0 0.0
Car 53.4 49.7 45.9 39.7 44.0
Motorbike 15.9 15.8 15.6 15.3 15.5
Total’ 114.8 113.4 110.7 102.7 108.9
Sum Qf Difference b.etween 14 4.0 121 5.9
Baselineand Scenario

(1) Note that the total is not the sum of the modes presented as it also adds in a small but fixed number
of heavy goods vehiclerashes

(2) ITHIM estimates disease reduction based on stable (2010) population figures. Asdisaagg
burden rates remain the same in 2035, counts are adjusted upward by addressing the 32.0% increase
in population expected within the Urban Growth Boundary from 2010 to 2035

A closer look at Tables 8 ana@@nfirm gains in traffic safety for catsjt an increase in the
absolute number of bicyclist and pedestrisgvereinjuries and fatalities(See figures below).
Even though overall traffic safety will imprgwand the risk to each biker and walker will
decreasethe increase of bicyclists apedestrians on minor streets and arterials results in an
increase in the absolute number of accidents and resulting fatalitiesewereinjuries for

these two modes. The model suggests Braft Approachwill result in 9.3 fewer vehicular
deathsannuallyeven as pedestrian and cyclists deaths increase by two each. Expressed as
rates, all modes would

be safer.

Lives Saved Lives

This underscores the
need to design for
safety for non
motorized users-a
factor not fully
accounted fo in ITHIM.
Special attention to

| o
S

design considerations, . Sum of Avoided Fatalities
such as “co mp&tﬁ: @ ScenarioA 1.4
streets,” wil encourage s ScenarioB 4.0
walking and bicycling : Seenario C 12.1
and help mitigate the k E mm DraftPreferred 59
increased safety burden

on cyclists and -5 0 5 10 15

pedestriang54). Figure7. Traffic fatalitiesby mode
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Similarly, ITHIMolds walking to and from transit into the pedestrian categorggressive
projections in transit miles traveled for tHgraft Approach also suggests design around
transit/bus stops should be a high grity to both encourage walking and biking to transit and
protect pedestrians and bicyclists traveling to and from transit
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FINDINGS: Monetizing Health Benefits

Health impact assessment seeks to understhedlth-relatedtradeoffs in policy makingnd
decisionmakersfind monetizedinformation helpful in making policygost-of-illness (COl)
modsding, is routinely used by health economists to understand-effsictivenessand to
forecast national costs of a diseag@enprevalenceand treatment trends(19, 56)C Ol ' s
geneml approach is to estimate the financial burden associated with an illness through
identifying direct (payments to doctors, hospitals and pharmacies) and oidiost income and
productvity) costsBecause it does not address some elements of illness as pain and
suffering, COIl underestimates the true cost of illness, particularly when illness outcomes are
severe. For this reason, COI estimates should be considered abbowed estimate of
willingness to payW/Th, or what economists have determinsdciety would be willing to pay
to avoid an outcome such as illness or degh)

COl is utilized in EPA a@®C policy workl9). It is also used by national disease associations
(American Heart Associate, American Diabetes Associatiohto track specific diseases or
disease clugrsand state environmental organizations to understand the cost of polly&&)
Most national COI analyses leveraggionally representative surveys of medical utilizatguth
as the Medical Expenditure Panel Surt@waggregate costs acroise medical system as well as
national economic surveys to estimate lost wages for indirect chiist COl models
statistically controfor co-morbid conditions (i.eif more than one condition is present, the
models isolate the cost of each independently).

To apply COI information, OHAID performed a literature search for national costs by disease,
prioritizing national governmental guidance or peeriewed estimates from national medical
associationsTable D on the next page provides estimates of naiib COI by disease, adjusted
to 2010 dollars and scaled by the proportion of the U.S. population living within the urban
growth boundary in 2010 (0.48%)ith the exception of breast, colon and lung cancer, all COls
include both direct (medical) and indae(lost earnings and productivity) costs where indirects
account fo approximately 20 to 3 percent of the CONote that a range is provided for stroke
and heart disease. The higher estimates representtiiméing of the basic estimates provided by
the American Heart Associatigi®0-63). A range is also provided for dementia due to the two
different methodologies for accounting for informal caregivi{fg).

ITHIM estimates health impacts by defining counts anadg@etage change from baseline. The
percentage change can also be thought of as the fraction of the disease attributable to the
environmental or policy change. The attributable fraction is applied to appropriately scaled
national or state COI to estimatedhmonetary benefit of decreased illness.
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Table10. National costof-lliness (COl), scaled to Portland Metropolitan Region

natonai cor | Mgl [ oo
Condition (Base Year) in - L Source
millions millions, millions,
2010% 2010%
Cancer
Breastcancef | $27,378 (2010)| $27,378 $131
Colon and . . .
rectum $26,942 (2010) $26.942 $129 National Cancer InstituteMariotto et al
} (2011)(59)
cance
Lungcancef | $51,073 (2010)| $51,073 $245
Cardiovascular
American Heart AssociationGo et al
Stroke $36,500 (2010) $36,500 $175 (2013)(60)
American Heart Association merican
Stroke $105,200 (2010) $105,200 $505 Stroke Association
Ovbiagele et al (2013p1)
. American Heart AssociatiorGo et al
Heart Disease| $250,800 (2010) $250,800 $1,203 (2013)(60)
Heidenreichet al (2011)62)adjusted
Heart Disease| $336,800 (2008) $340,168 $1,632 | for heart failure from Voigt eal (2014)

(63)

Respiratory

AsthmdCOPD

$68,000(2009

$68,680

$329

National Heart Lung and Blood Institut

(64)
Mental lliness
. $157,000 $157,000 $753
Dementia | 515000 (2010) $215,000 | $1,031 Hurd, (2013)65)
Depression | $83,100 (2000)| $105,230 $505 Greenberg et al (2003%6)
Other
Diabetes | $245,000 (2012) $232,750 | s$1,17 | /~mencan D'abe(tee%Assoc'a"O” (2013
Lo $41,789 CDC’s Motor Vehi=
Traffic Injuries (2005) $46,657 $224 Naumann et al (201058)

(1) Includes new cases and complications
(2) Cancer costs are direct medical costs only. Allrotbaditions include both direct and indirect
(lost wages and productivity).

Table 11 (page 32displays the anual expected morbidity savings by disease and scenario for
the Portland Metropolitan region
COl. According to this analydigtween $4.8 and $5.8 billion (in 2010$) is annually spent in the
Portlandmetropolitan region orthe listeddiseases. The Draft Approach is expected to reduce

spending on diseases listed by approximately 2.T%s reduction equates to an annual savings
in the region of $1066125 million including nearly $64 million a year in cardiovascular savings,

bas

ed on

each di s e thesregiomsal
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$35 million in savings associated wativeretraffic injuries, $26 million in diabetes savings, $11
million intreating mental health, $5.5 million in cancer savings, and $1.3 million in asthma
savings. With the exception of the cancers, all of these savings include both direct (medical) and
indirect (earnings, lost productivity) costs.

OHAPHDalsoused a secath method to estimate cost savings associated with a subset of the
diseases discussed above. The CDC provides an alternative source of data for COI with its
Chronic Disease Cdsalculato(27). OHAPHD undertooladditional analysis of morbidity cost
savings because the calculator (1) provides stgtecific COIl estimates and (2) differentiates
between expenditures paid by private versus public (Medicare and Medicaid/Oregon Health
Plan) insurersTable 2 provides result§rom the Chronic Disease Cd3tlculator, which are

similar to estimates from the National COI estimates in Table 12. However, estimates from the
Chronic Disease Cost Calculator provide insight on the distribution of payment for healthcare
costs. The Draft Approach is estimated toulegn $35 million annual savings from improved
cardiovascular health (stroke excluded) with 38% of the reduction coming from public insurer
costs. It is also expected to result in $9 million in savings from stroke with 47% of the savings
going to public ppgrams, and 36% of the $16 million in diabetes savings in public insurer costs.
In total, public funds are estimated to see savings of $23 million annually.

In policy cosbenefit analysis, mortality is monetized by estimating the change in the number of
premature deaths attributable to the policy and then multiplying by the value of statistical life
(VSL)Although the name implies that each life is worth a particular value, VSL is the aggregation
of many individualswillingnessto-pay (WTP) for a smakduction in mortality risk55).

However, VSL does not represent actual costs borne by any particular party.

The VSL literature is large and robwdth guidance from federal agencies on how to apply VSL

to planning ativities. TheU.SE P A’ s c ur r es$?.9 ndilkoh (@ 2008¥nd/isSbased

on 26 published VSL estimai@5). U.SDOT’' s def ault VSL is $9.1 mi
of $5.2 to $12.9 million provided for ssitivity analyse$18). Using the U.S. DOT VSL guidance,

126 avoided premature deaths by 2035 should be valued at $1.09 billion annually with a range

of $622 million © $1.54 billion (2010%).
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Table 11 Annual expected morbidity savings by disease and scenario for the Portland Metropolit@Bregion (in 2035jn millions, 2010$)

Scenario A Scenario B Scenario C Draft Approach
; ; . Regional . Regional . Regional : Regional
Disease Regional
(?OI Attnbut_a ble Attributable Attnbutg ble Attributable Attnbutg ble Attributable Attnbutg ble Attributable
Fraction Fraction Fraction Fraction
Costs Costs Costs Costs
Cancer
Breast $131 0.22% $0.29 0.35% $0.46 0.43% $0.56 0.40% $0.53
iggﬂrﬁfd $129 0.39% $0.50 0.61% $0.79 0.75% $0.97 0.70% $0.90
Lund $245 1.60% $3.92 1.64% $4.02 1.67% $4.09 1.65% $4.04
Cardiovascular (CVD)
$175 o $3.08 o $4.38 o $4.94 o $4.73
Stroke $505 1.76% $8.88 2.50% $12.62 2.82% $14.23 2.70% $13.63
. $1,203 0 $26.59 0 $35.37 0 $39.22 0 $37.78
Heart Disease $1,632 2.21% $36.06 2.94% $47.08 3.26% $53.20 3.14% $51.24
Respiratory
AsthmdCOPD| $329 0.44% $1.45 0.45% $1.48 0.46% $1.52 0.45% $1.48
Mental lliness
. $753 0 $4.74 0 $6.33 0 $7.23 0 $6.85
Dementia $1.031 0.63% $6.50 0.84% $8.66 0.96% $9.90 0.91% $9.39
Depression $505 0.28% $1.41 0.51% $2.57 0.70% $3.53 0.65% $3.28
Other
Diabetes $1,117 1.07% $11.95 2.09% $23.34 2.46% $27.47 2.33% $26.02
Traffic Injuries| $224 2.03% $4.54 4.87% $10.90 12.46% $27.89 6.69% $14.97
Total Annual
Health Savings $4812- $58.5 $89.6- $117.4 $100.6-
From Reduced $5,848 $755 $1128 $1434 $1255
lliness

(1) Cancer costs are direct medical costs only. Alltbeditions include both direct and indirect (lost wages and productivity).
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Table 12 Annual expected morbidity savingsr Draft Approachby disease for the Portland Metropolitan region (in 2038, millions,2010$)F OO02 NRAy 3 (2 GKS
Disease Cost Calculator v2.0
Condition All Payers Medicaid Medicare Private Insurers Absenteeism All Payers+
(I THI M Expenditures Expenditures Expenditures Expenditures Absenteeism
Attributable Regional Draft Regional Draft Regional Draft Regional Draft Regional Draft Regional Draft
Fraction from (UGB) Approach | (UGB) | Approach | (UGB) | Approach | (UGB) | Approach | (UGB) | Approach (UGB) Approach
Draft Approach)
Asthma (0.45%)| $158.90 $0.72 $30.54 $0.14 $35.57 $0.16 $59.15 $0.27 $15.46 $0.07 $174.36 $0.78
Depression $344.85 $2.24 $19.72 $0.13 $72.30 $0.47 | $141.88| $0.92 $36.34 $0.24 $381.19 $2.48
(0.65%)
Diabetes $640.99 $14.94 | $52.97 $1.23 | $179.39| $4.18 | $204.13| $4.76 $23.97 $0.56 $665.35 $15.50
(2.33%)
Stroke (2.70%) | $321.66 $8.68 $43.30 $1.17 | $108.64| $2.93 $56.83 $1.53 $20.49 $0.55 $342.15 $9.24
Heart Disease | $1,077.86| $33.84 | $65.34 $2.05 | $345.24| $10.84 | $377.33| $11.85 | $42.14 $1.32 | $1,120.00| $35.17
(CVD without
Stroke) (3.14%)
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CONCLUSIONS AND RECOMMENDATIONS

The policiesind investmentsinder consideration have the potential to significantly impact
public health throughout the Portland metropolitan region by reducing greenhouse gases,
increasing physical activity, improving air quality, andrionmg traffic safety.

The changing climate has the potential to significantly impact health in the region

U Demonstrate regional leadership andtigate climate change by adopting and
implementing a CSCS Scenario that meets or exceedsHi@arget set br the
Portland metropolitan area by thieand Conservation and Development Commissions
(LCDC)

Physical inactivity contrilies to leading causes of déatiseases linked to physical inactivity
cost the Portland metrpolitanregion at least $.5 billionannuallyin both direct costs, such as
doctor visits, medication and hospitalization, and indirect costs, such as lost productivity

U Supportactive transportatiorthrough the implementatiorof Complete Streets
strategies and the completion of the actitransportation network throughout the
region.

0 Access tpand bicycle and pedestriainiendly desigrs of, transitandbus stops should
be a high priority to both encouragecreased walking and bicycliagdto protect
bicyclists angbedestriangravelingto and from transit.

U Integrate multimodal designs in road improvement and maintenance projects to
support all users.

U Infuture Regional Transportation Plan updates, monitcreéasng physical activity
using a measure of travel distance or travel tibyeactive moderather than mode share
or number oftrips to emphasize the health benefits

U Reach or exceed the 1.8 miles walked by pedestrians and 3.4 miles bicycled each week
by 2035 as projected in the Draft Approach.

Coupled with important infrastructureamprovements outlined aboveeducing VMT levels
throughout the region will increase safety for all populations.

U Adopt and implement land use and transportation investments and streseihiat
reduce per capita VMT, such as from 13@taler 107 miles pe week by 2035.

U Prioritizetransportation investments throughout theegion that will help reduce VMT
including(1) expanding transit and (pyoviding travel information and incentives to
encouragecar sharinguse of transitand active trangortation options.
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Transportationrelated air pollutants such as Bliare harmful to public health. 4@ of the
regi on’' s livesogandreesvays amchlarge roadsaving them at increased risk for health
effects associated with neanadway air pollution

U Usng strategies that couple technology improvements with reductions in-tigity
VMT and increases in active transportatioegluceregionalambientconcentrations of
PM,sto 6.41 ug/m3 or below as projected the Draft Approactby 2035
U Support state #orts to transition to cleaner, low carbon fuedsxdmore fuelefficient
vehiclesasnd technol ogies, incl udandZgroBEmissian® n’ s Cl e a
Vehicle Program.
U Protect populations living, working and attending school near highways and majds
with siting,design and/or mechanical systems that reduce indoor air pollution. This is
especially critical for facilities housing and/or providing services to vulnerable
populations such as childrealder adultsand lowincome populations.
U Furtherreduce localized air pollution along major roads and freeways by continuing to
transition to nondiesel or clean diesel fuels when expanding transit fleet in the region.
U Convene a regional work group to further address episodic air quality events. 8slutio
should beseasonrspecific and could promote incentives for shtetm, alternative
commute arrangements.
U Continue toprioritize transportation investments throughout the region that will help
reduce air pollution and air toxics, including expandingsiaservice, using technology
to manage the transportations system, buil di
information and incentives to encourage eslraring, carpooling and use of transit and
active transportation options when possible.

Not al residents of the Portland metropolitan region have equal access to healthy
transportation optionsand healthpromoting community resources

U To improve health equityQHAPHD recommends Metro ensure social and health goals
are considered when prioritizingvestments by explicitlgnd transparently addressing
how investments link lovincome and other vulnerable households to hegttomoting
resources.

Maximize possible health benefits by monitoring key health indicators, expanding partnerships
that promote health, and developing tools to support the consideration of health impacts in
future land use and transportation decisions throughout the region.

0 OAR 66@44 directs Metro to identify performance measures and targets to monitor
and guide implemeration of the preferred approach, including performance measures
already adopted by Metro to meet requirements of OAR-68@-0035(5).Several of
the measures laid out in the Metro documeferformance Monitoring and Reporting
will help monitor key health eterminants throughout the region such as: changes in
VMT, changes in bike and pedestrian fatalities and severe injuries, and changes in motor
35



vehicle fatalities and severe injury rates. This HIA recommends clear benchmarks and
regular monitoring of eachfdhese indicators to ensure healtromoting

improvements throughout the region. The document also lists bicycle and pedestrian
mode share: while this HIA is supportive of improvements in mode share, the largest
public health benefits comes from increasesctive transportation distance and/or

time. This report recommends an additional measure to track distance and/or time
traveled to enable monitoring of changes in activity levels, not just percentage of total
trips.

The healthy implementation of thénial scenario throughout the region will require new
resources and partnerships to understand how recommended strategies and
investments impact health at the local and regional leveldAPHD recommends that
Metro and ODOT continue toask with other Stae andregional partnerssuch as the
Health and Transportation Subcommittee of the Oregon Modeling Steering Committee,
to develop tools to support assessmettsit measurethe impact future plans have on

air quality, safety, active transportation and cliteahange.
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APPENDIX A: CSS HIA Advisory Committee members

Tom Armstrong, City of Portland

Sarah Armitage, DEQ
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Karen Buehrig, Clackamas County

Steve Butler, City of Milwaukie

Betsy Clapp, Multnomah County Health Dept.
Lynda David, Regional Transportation Council
Erica Dejong, Office of Equity and Inclusion
Jennifer Donnelly, Dept. of Land ConservatioDe&elopment
Kim Ellis, MetroPrincipal Transportation Planner
Leah Fishelealth Promotion & Chronic Disease Prevention
Barbara Fryer, City of Beaverton

Jana Gastellum, Oregon Environmental council
Heather Gramp, PHD

Mara Gross, Coalition for Livablettie

Renee HackenmillgdParadis, OHA

Tia Henderson, Upstream Public Health

Eric Hesse, TriMet

Jon Holan, City of Forest Grove

Stacy Humphrey, City of Gresham, Urban Design & Planning Dept.
Katherine Kelley, City of Gresham

Mary Kyle McCurdy, 1000 FrienofsOregon
Nancy Kraushaar, City of Wilsonville

Michelle Kunec, City of Portland

John MacArthur, OTRESU

Margaret Middleton, City of Beaverton

Thaya PattoniMetro

Barbara Pizacani, PDES

Mel Rader, Upstream Public Health

Dan Rutzick, City of Hillsboro

Vivek Shandas, PSU

Vivian Shatterfield, OPAL

Lainie Smith, ODOT

Emily Tritsch, City of Hillsboro

Dyami Valentine, Washington County

Steve White, Oregon Public Health Institute

41



APPENDIX B. HIA Minimum Elements and Practice Standards

November 2010, Version 2
North American HIA Practice Standards Working Gr8ogiety for the Practitioners of HIA

A health impact assessment (HIA) must include the following minimum elements, which together
distinguish HIA from other processes. An HIA:

1.

Is initiated to inform aecisionmaking process, and conducted in advance of a policy, plan,
program, or project decision;

2. Utilizes a systematic analytic process with the following characteristics:

3.

a.

Includes a scoping phase that comprehensively considers potential impacts Itin hea
outcomes as well as on social, environmental, and economic health determinants, and
selects potentially significant issues for impact analysis;

Solicits and utilizes input from stakeholders;

Establishes baseline conditions for health, describing heaitbomes, health
determinants, affected populations, and vulnerable fadpulations;

Uses the best available evidence to judge the magnitude, likelihood, distribution, and
permanence of potential impacts on human health or health determinants;

Rests coolusions and recommendations on a transparent and corggecific synthesis

of evidence, acknowledging sources of data, methodological assumptions, strengths and
limitations of evidence and uncertainties;

Identifies appropriate recommendations, mitigat®and/or design alternatives to protect and
promote health;

Proposes a monitoring sprplamentdtionronhealta c ki ng t he
impacts/determinants of concern;

Includes transparent, publicly accessible documentation of the process, methutlagh,

sponsors, funding sources, participants and their respective roles.

42



APPENDIX C: Practitioners’ Appendix

This appendix is intended for colleagues in the field of HIA and external evaluators se&lgpthin
information about the process and methods used for this HIA. The appendix describes how this HIA
meets the Minimum Elements of H{&ee Appendix Bstabished by the North American HIA Practice
Standards Working Group of the Society of Practitioners of HIA (SQBJIA)

Title: Climate SmarStrategyHealth Impact Assessment

Timeline HIA screened JuB014 reportingcompleted in October 2014

Location:Portland Oregon Metropolitan Region (defined by the 2010 Urban Growth Boundary land use

area)

Funding:Provided bythe Health Impact Project, a collaboration of the Robert Wood Johnson

Foundation and The Pew Charitable Trugth in-kind staffing supporpr ovi ded by Oregon’ s
Environmental Public Health Tracking Progfamw.epht.oregon.goyin the Oregon Public Health

Division.

Sector(s)Land use and transportation planning; climate change

HIA type Decisiorsupport; comprehensive HIA including advisory committee support

Decision context

TheClimate Smart Communities Scenal(@SCS)&ject underwayin the PortlandOregon

metropolitan (PDX metro) region is the focus of this HIA. The CSCS project is Metro Regional
Government’' s (Metro) response to a | egi{GsGati ve re
emissions reduction goals for small trucks and cBinese eductions will be made with technological
improvements, educational and incentive programs to reduce vehicle miles traveled, and targeted land
use and transportation investmenteévhile the law was passed in an efftotmitigate climate change

and reduce & pollution, Metro is also considering impacts on pubkalth, the economy, the

environment and equity as part of the planning effarhe HIA is intended to inform a December 2014
decision on the adoption of a regional scenario to meet the GHG reduiatigets by Metro Council, as

well as the technical and community conversations preceding the deciBidsHIA was initiated to

inform a decision by the Metro Council on whether to adopt a greenhougedjasionplanning

scenario for implementationt Was completed in October 20i#advance of the December 2014

decision.

Screening

TheHealthylmpact Assessment Programam received an HIA Project Request Form that covers basic
screening information and serves as the firststepin ®HAD’ s HI A g Prgcessftom Scr eenii
partners at Metro in early July 2014. THealthylmpact Assessment Prograeam reviewed the

information, and screened the project with partners from Metro in a meeting inJuig.

Relatedwork

The Climate Smart Scenarios HIA is the third imiasef HIAs conducted on a series of decisions within

Metro Regional Government’' s Climate Smart Communi
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HIAs were the Climate Smart Communities Scenarios HIA-@1) and the Community Climate
Choices H (2014).

In September 2011, OHA screened @lanate Smart Communities Scenaititié with partners at Metro

and determined thatatdil A-. coul d bring i mportant health consi d
process. In MarcB012, OHA convened a group3¥ stakeholders representing planning,
transportatonandou bl i ¢ health experts from around the Por:

workshop.Many of these stakeholders also represented local communities and vulnerable populations
whowillbeimpat ed by Metro’s adoption of ObApavideanr red sce
overview of Metro's CSCS pl anniimpactapsessmentct , gave a
methodology, and presented the above CSCS HIA goals.

In the March 2012 meeting, ghadvisory group developed a long list of potential areas to assess, and
each advisory committee member shared their top five priorities for assessment. The committee also
provided feedback about the kinds of information they wanted us to provide, andrttieg of the
information. The top six requests were: active transportation/physical activity, air quality/pollution
exposure, traffic safety, health equity, the interactions of land use and public health, and the potential
health cost savings/increasessasiated with each scenario.

TheClimate Smart Communities Scenarios HIA provided analysis on the range of possible health impacts
likely to come from the 144 scenarios under consideration. The scope of the assessment included four of
the top six requests from the advisory committee: plgbactivity, air quality, traffic safety, and health

equity. At the spring 2013 presentations of HIA findings and recommendations, technical advisory
committee members and decision makers responded positively to the information, and requested
continuedsupport for the CSCS planning effort, and asked for additional information about land use and
cost savings.

The Community Climate Choices HIA assessed the three final scenario options in each of the areas
covered in the scope of the Climate Smart ComniegiScenarios HIA, and added an overview of the
interactions between land use and public health. At the spring 2014 presentations of HIA findings and
recommendations, technical advisory committee members and decision makers responded positively to
the information, and requested continued support for the CSCS planning effort, and asked for additional
information about air pollution exposure and cost savings.

OHAPHD evaluated advisory committee participation after each HIA. The 2013 Climate Smart
Communities Scenarios He&aluationwas conducted by Meghan Crane, a MPH student from Portland
State University, with oversight froBtephanie Farquhar (PSU), andafeBishop (OHA health educator,
not associated with thélealthylmpact Assessment ProgranT he evaluation found that advisory
committee members valued the process, and believed the results to be useful, but would have preferred
more frequentand more consistent camunication from the team, along with additional opportunities
to engage with the project during the yearlong HIA project. The results of the evaluation were presented
in a poster session at the 2012 HIA National Meeting. Ugiafjtativeinterviews and a online
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guestionnaire the evaluation was designedtocaptyper el i mi nary i mpacts t he
CSCS projecThe evaluation alsexaminal changes in advisory committee perceptions of Hih&,
effectivenessadvisorycommittee engagement andasticipation strategies used in the CSCS HIA and
developed a series of recommendations for future GPMAD HIA advisory committee strategid$is
evaluation was instrumental in the development of stakeholder engagement, advisory committee
structure, and ommunications plans for the Community Climate Choices HIA. A fajjoawnline
guestionnaire for the Community Climate Choices HIA demonstrated significant improvement in
advisory committee perceptions of participation in the HIA.

Scopeand HIA gals

Undergand health impacts from change in transportation and larsg strategies and investments by
modeling expected difference in disease burden between baseline (2010) and horizon year (2035);
Monetize expected impacts when possible.

Health pathways
Physicahctivity, air quality, and traffic safety with interactions for both health equity and land use

Source(s) of eidence
Quialitative literature; Quantitative modeling using the Integrated Transport and Health Impact Model
ITHIM(11, 12) National cosbf-iliness literature

Data types
Models, literature (publishedheerreviewed, grey lit, government documents, policy), websites, data

Major data sources

600+ transportation and health literature database; BRFSS; Oregon Household Activity Survey; National
Household Transportation Survey; Oregon Vital Statistics; @rBgpartment of Environmental Quality
monitoring data; CDC Chronic Disease Cost Calculator v2.0

Datagapsidentified

Integrating Air Toxics into ITHIM (see Air Quality white paper in CCC HIA Appeciaixacterizing air
guality near roadway; Oregespecific costof-iliness; design considerations to maximize physical activity
and minimize air pollution exposure; ITHIM does altaw break out by race/income.

Stakeholder involvement

A 39member advisory committee supported this HIA (continued partiégipatrom two previous

related HIAS). Advisory committee members and organizational affiliations can be foapdendixA.
Engagement with the advisory committee and advisory committee support for this project included:

¢ A letter notifying advisory commie of new HIA, and describing draft scope, as well as a
request to provide feedback on the draft scope and proposed methodologies;

e Meeting with staff at Metro to review modeling methodology and available data;

e Partnership with OHaltls Trdeking Progam o emodifydTHIMRou b | i ¢
include Oregorspecific disease burden and assumptions where possible and run the model for
Scenarios A, B, C and the Draft Approach;

e Online communication with ODOT staff to secure required data for modeling;
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¢ Online communication with ITHIM developer (James Woodcock), and US ITHIM users in Lane
County Oregon and at the State of California to review changes to the modeling tool;

e Meeting with staff at DEQ to review air quality assessment methodology, availablardaad,
findings, and messaging;

e Review of initial air quality findings and write by the NeailRoadway Pollution Program staff
at the EPA; and

e Meeting with staff at OHA's Health Promotion a
monetization methodology, itial findings, and messaging;

¢ One inperson/online meeting to review initial findings and draft recommendations;

¢ Volunteers from advisory committee reviewed the draft report (see Overview of report review
process below); and

e An online questionnaire to kéew recommendations and provide feedback on HIA Process.

Metro Regional Governmentas a key ally in each stage of each HIA. They supported the screening of
each HIA project by providing staff time to share context and other critical information. Thesdhte
develop the advisory committee, including encouraging participation of Metro technical advisory
committee members. They provided data, and supported the acquisition of data we needed that they
did not have. They shared internal draft versions €€ ®roject materials prior to public release, and
otherwise kept us in the loop. They were actively engaged in drafting and reviewing recommendations
to ensure accuracy and feasibility. They provided HIA data alongside Metro data for decision maker
consideation at multiple stages within their decision making process. They secured presentation time
on key advisory committee agendas prior to key decision making moments. They provided other
platforms for presentation of HIA findings and recommendations wipessible, including printing a
poster version of the Community Climate Choices HIA key findings and recommendations for the May
2014 Joint Meeting of the JPACT and MPAC committees, at which decision makers agreed upon
assumptions for the Draft Approach.

Overview ofreport review process
¢ Eleven members of the advisory committee reviewed the draft findings and developed draft
recommendations;
e Six advisory committee members reviewed the full draft report:
0 Heather Gramp, OHA: Health Promotion and ChronicdB&s@revention
David Farrer, OHA: Toxicologist
Renee HackenmilldParadis, OHA: Policy Analyst in the Office of the Director
Steve White, Oregon Public Health Institute
Sarah Armitage, Oregon Department of Environmental Quality: Air Quality Division
Kim His, Metro: Senior Planner with the Climate Smart Communities Scenarios Planning
Project;
¢ Health Impact Project (HIA funder) staff reviewed the full draft report;
¢ Internal OHA review included: Julie Eaklperts Manager,Healthylmpact Assessment
Program), CurtisCude (Section Manager, Environmental Public Health), Bruce Gutelius (Science
Officer, CP&HP), and Katrina Hedberg (Oregon State Epidemiologist).

o O O O O
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Communication plan

e The CSS Htaport (aided by thepreviousrelated HIA9 includes full documentation of methods
and sources;

e Provide written and electronic versions of the final report (with executive summary) to Metro
Council,Metr6 s Joint Policy Advisory Committee on Tr
Advisory Committee;

¢ Provide an eldconic version of the final report (with executive summary) to our advisory
committee;

e Post an electronic version of the report on tHealthylmpact Assessment Progranebsite
(www.healthoregon.org/hia for the generapublic;

¢ Provide OHAHD Communications with a copy of the report and talking points to support
response to public and media queries;

¢ Present findings and recommendations to technical committees and decision makers at Metro
as requested;

e Submit abstractd TransportationResearchBoard conference to present ITHIM findings; and,

e Submit abstracts to HIA National Meeting to present advisory committee format and
monetization methodologies.

Evaluation plan

e Activities to be completed by August 2015:

¢ Onlinequestionnaire with advisory committee members to review HIA process;

¢ In-person meetings with key stakeholders to discuss HIA process, agernngr relationship,
and initial impacts. Meetings will be scheduled with Metro staff and DEQ staff;

e Review of matrials produced by Metro for instances of inclusion/communication of health data
and analysis provided by the HIA,

e Review of final decision for implementation of recommendations.

Monitoring plan
¢ The HIA recommends that Metro monitor key health determisauch as traffic safety and
active transportation rates;
¢ No monitoring by OHA&HD proposed as a result of funding limitations.
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